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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

OFFICE OF 
WATER 

AUG 11 1998 

Mr. John C. Hall 
Hall & Associates 
Suite 203 
1101 15th Street, NW 
Washington, DC 20005-5007 

Dear Mr. Hall: 

Thank you for your letter of January 6, 1998, requesting clarification from Environmental 
Protection Agency (EPA) Headquarters on detection limits for total residual chlorine (TRC) and 
consideration of chlorine demand in evaluating permit limitations. Thank you also for you 
follow-up letters dated April 23, 1998 and June 25, 1998 providing additional information on this 
subject. Though it has taken some time to respond to your initial inquiries, primarily to research 
answers to your questions on detection limits for TRC, I trust that this letter will prove useful in 
future discussions with EPA regarding NPDES permitting in general and permit limits for 
chlorine in particular. In your original letter, you asked three specific questions. I have 
summarized each question and provided responses below. 

Has EPA determined that chlorine may be reliably measured below 0.1 mg/l in municipal 
effluents? 

As you are aware, EPA lists test methods for permit monitoring in 40 CFR § 136. On a 
national level the lowest published detection limit provided for the methods specified in §136 is 
0.01 mg/l. This detection limit is for Standard Methods 4500 Cl E and G. This level is based on 
testing under “ideal” conditions. EPA has not done a national study to establish method 
detection limits for these methods using municipal effluents. The method detection limit in any 
one wastewater matrix could differ from the published detection limit established under ideal 
conditions. EPA’s regulations at 40 CFR §136, Appendix B specify the methodology for 
developing an effluent-specific detection level. In the absence of studies to establish effluent- 
specific detection limits, EPA normally relies on the published test method detection limit. 

Also, the method detection limit must be distinguished from the minimum level. The 
detection limit is the minimum concentration that can be measured and reported with a 99 
percent confidence level that the analyte concentration is greater than zero. The minimum level 
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is the lowest level at which the entire analytical system gives a recognizable signal and 
acceptable calibration point for the analyte. In other words, the minimum level is a quantitation 
level; it is generally higher than the method detection limit. The minimum level can be used to 
assess what, if any, response is appropriate when a discharge exceeds water quality-based 
effluent limits that are set below detection or quantitation. 

EPA has not established a final national policy on setting quantitation levels from known 
detection limits. EPA’s March 18, I994 draft National Guidance for Permitting, Monitoring, 
and Enforcement of Water Quality-based Effluent Limitations Set Below Analytical 
Detection/Quantitation Levels recommended using a factor of 3.18 times the method detection 
limit to set an “interim” minimum level or level of quantitation until a final minimum level is 
promulgated. EPA’s Engineering and Analysis Division (EAD) in the Office of Science and 
Technology is undertaking research that will further examine this issue. Until that research is 
complete, EAD continues to recommend setting an interim level of quantitation at 3.18 times the 
method detection limit. Therefore, an appropriate level of quantitation for Standard Methods 
4500 Cl E and G under ideal conditions would be approximately 0.03 mg/l. For any given 
wastewater matrix, the level of quantitation may be higher. It is acceptable for a Region or state 
permitting authority to establish a default level of quantitation for a given method. The 
permitting authority may adjust the level of quantitation for an individual discharger based upon 
a demonstration by the discharger of a higher or lower method detection limit or level of 
quantitation for its effluent. 

A sampling of States and Regions indicate a variety of approaches to setting a minimum 
level for TRC. Many establish a minimum level of 0.1 mg/l when TRC limits are set at or below 
0.1 mg/l. Some Regions and States, however, have specified a lower minimum level. In 1986, 
Region 4’s Environmental Services Division (ESD) recommended setting a minimum level of 0.1 
mg/l for TRC. In a separate 1991 memorandum, Region 4’s ESD indicated that, based upon their 
experience, detection limits of 0.010 to 0.030 mg/l could be expected for normal wastewater 
treatment plan operations using approved methods. This memorandum concludes by stating that 
it would be difficult to enforce permit limits at or just above the method detection limit and 
recommending that enforcement actions not be initiated on values below 0.05 mg/l. At least two 
states, South Carolina and Tennessee, have followed the recommendation of this second letter 
and specify minimum levels as low as 0.05 mg/1 depending upon the permit limit. The 
memoranda from Region 4’s ESD are attached. 

As you are aware, EPA Region 1 has established guidance for setting a minimum level or 
level of quantitation of 0.05 mg/l for TRC based upon using the method detection limits for 
Standard Methods 4500 Cl E and G and a factor of 5, which is greater than EAD’s recommended 
factor of 3.18 for establishing a minimum level. The Region has indicated to me that this 
guidance sets a default minimum level for TRC and that they would adjust the minimum level 
for an individual discharger based upon a demonstration by the discharger of an ability to detect 
and quantify TRC at higher or lower levels in its effluent. I strongly suggest that you work with 
the Region to develop sufficient information to demonstrate whether a different method detection 



limit and level of quantitation are warranted for a given wastcwater discharge using the approved 
test methods identified above and optimum analytical procedures. 

Finally, I would like to reiterate the earlier response from Gregory Currey, Acting Chief 
of the Water Quality and Industrial Permits Branch, to your follow-up letter, dated April 23, 
1998. In this letter you reference a draft memorandum on chlorine significant noncompliance 
(SNC) authored by Water Enforcement Division staff. It is important to note that this 
memorandum was never approved by EPA management and never produced in final form; it 
does not reflect EPA national guidance or policy regarding detection or quantitation of TRC. 

The draft memorandum you provided indicates that dischargers may not be able to 
reliably quantify levels of chlorine below 0.1 mg/l in their effluent. The sentence following the 
statement you quoted says, “The Region V States selected the .I level as the most reasonable 
level of reliable quantitation based on limited studies and general experience in each State.” 
Other Regions and their States, notably in Regions 1 and 4, have made other judgements based 
upon their experience. The draft memorandum clearly states that the 0.1 mg/l quantitation level 
was being considered only for purposes of flagging permittees in SNC and emphasizes that “all 
violations below the .1 level should be evaluated for an enforcement response.” 

The final memorandum on chlorine SNC was signed by Brian Maas, Director of the 
Water Enforcement Division, on August 20, 1996. It does not recommend a quantitation level 
for TRC. The final memorandum acknowledges that chlorine limits often are expressed as 
instantaneous limits and recommends that, where appropriate in individual situations, the 
Regions should manually remove the SNC flag. 

Do pretreatment program regulations require inrrrricipalities to irr vestigate sources of test 
interference and eliminate matrix interference to improve effluent test results? 

Municipalities are not specifically required by the pretreatment regulations to investigate 
and eliminate matrix interference to improve effluent test results. Municipalities are required by 
the standard conditions at 40 CFR 5 122.41(j) and in their POTW permits, however, to provide 
monitoring results that are representative of the monitored activity. If a municipality believes 
that its effluent testing results are not representative because of matrix interference, the 
municipality may find it necessary to isolate and eliminate the cause of matrix interfevdnce in 
order to achieve accurate and representative results for inclusion in their DMRs. 

Does Federal permitting gltidarlcc alluw fgr cmsideratimr o~Wiorirte demand in establishing 
appropriate water quality-based limits ? If so, please identify the relevarr t guidance. 

EPA’s criteria methodology is designed to assess the acceptable concentration of 
pollutants that should not result in unacceptable effects on aquatic life and their uses or on human 
health. Ifjustified, this concentration is made a function of a water quality characteristic such as 
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pH, salinity, or hardness. There is no direct consideration of chlorine demand specified in the 
methodology for calculating chlorine criteria. In addition, EPA guidance does not specifically 
address consideration of chlorine demand in establishing appropriate water quality-based limits 
from these criteria. The Techicai Support Docunrent~for Water- Quality-based Toxics Control or 
TSD (EPA 505/2/90-00 1, March 1991) does, however, generally recognize that exposure and 
wasteload allocation calculations can be dependent upon instream pollutant reactions. Chlorine 
is known to volatilize in the environment and react with instream compounds. Thus, the concept 
of considering chlorine demand, with respect to both chlorine decay and formation of chlorinated 
compounds that may be harmful in the environment, is consistent with the TSD approach to 
establishing appropriate wasteload allocations and water quality-based effluent limits. When 
contemplating whether to account for chlorine demand in developing wasteload allocations and 
effluent limits, permitting authorities should consider the potential uncertainties and any practical 
difficulties in measuring or modcling instream chlorine demand and in accounting for chlorine 
demand when developing permit conditions. 

If you have any additional questions regarding Federal permitting regulations and 
guidance or if you would like to discuss any specific permitting procedures, please call me at 
(202) 260-9545. 

Sincerely, 

James F. Pendergast 
Acting Director, Permits Division 

Attachments 

cc: Roger Jansen, EPA Region 1 
William Beckwith, EPA Region 1 
Maria Gomez-Taylor, OST/EAD 
Kathryn Greenwald, ORE/WED 
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7 a- TRC: The laboratory used a Hach DPD method with a calorimeter which 
had preprinted calibrztion scales to measure tlhe concentration of the 
aoalyte. 

R~gulatorv Requirement: The Kach reager;cs and a colorinecer or 

spectrophocoeeter are EPA-acceptable for N?DES rrionicoring if ~ls~d in 
accordance with approved procedures- T'r,s preprinted calibration 
scales pravided by the nanufacmrer, bzsz C upon factors develc>peci 
uader idea: conditions, are 0nJ.y acceptaole if verified. If the 
spectrophotometric method is used, one of the standar& should bz ZL a 
conceatrttion near, bur above, the merhoti detection linit (XGL) anti 
the other concentrations should cor~es~~~d to the eqxted izn:<c of 
concencrzzions found in the samples or should define the lixrr 
working range of the dete.ctor. Each day of use the calibration scale 
or curw zust be verified with a blank z,nd s i~ast orir3 high ~2s o;1e 
Low stand 3rd representative of the J.inezr t~~rkir~g ra~g;e- Th2:se 
standard checks aunt agree uirhla -t 13:; 02 the ~rigI:;~i scab or ;'. ~-~t:-..- 
curve ZKLS f 'be prepare& VerificztTon d,~Zc shcL.lti SC recoxde< zzj:J 

r -+ rrxrr~ra;L(c:u - or, file- See Standard Mztho;!:) 3 -';gc,, I. 
.zrLd ,?>A yLe c'+LcL'> 2 ;; * 

330.5. 



TRC ~~I~T~iODS/LIMITATIONS 

0.1-3.02 w/t 

10-1108 HAS BEST 
RSD AT OR NEAR 
MQL OF ALL THE 
METIXODS 

l MOST SENSTTIVE 
' INSTRUEIENT/ANAl.,YST 

DEPENDENT 
l biQL DEPENDENT ON SIZE 

OF TITRANT DROPLET 
l RECOMMENDED FOR TEXTILE 

OR COLORED WASTES 

lo-100% 
I 

l RECOm!ENDED FOR TEXTILE 
OR COLORED WASTES 

3~0-100% * E'IQL EFFECTED BY COLOR 
iVJD TURBIDITY 

l NOT RECOMMENDED FOR 
TEXTILE @R COLORED 
\~AS'PES 

lo-100% l MQr, DEPENDENT ON SIZIZ 
OF TITRANT DROPLET 

l MQL EFFECTED J3Y COLOR 
AND TURBIDITY 

. NOT RECOMbIENDED FOR 
TEXTILE OR OTHER 
COLORED WASTES 



3cE;mm : Resporcse to Rqest for IipxL on Enforcement 
Activities I&la+ : use to kndysis of Total 
Residu1 CUorine-ltioz Michael Horn, 2/8/91 

lMichael EL Birch, Chdst q&--y& d&f 

Laboratory l;~valuation and '&allty Assurance Section 
Analytical Support Branch 
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tkt net the conditions Gf the approved method(s) with some 
add;ftional requirements. Ba)mz: g@ color cmtparator whwls 
axe a@roved for tile NPDES &e~~-mtitOrtig PrOgram- If a 
calorimeter or spectrometer is included in the kit/the 
caEibration chart or readout rnus.2 be verified each day of 
operation with standards as reqrrired in Method 408 B DPD 
Calorimetric Method. The preprbted calibration scales or 
absorb~~ce/concentration readings provided by the manufac- 
turer, based upon factors developed under ideal conditions, 
azc only acceptable if verified. If the spectrophotometric 
method is used, the calibxatio~ scale must be initially 
vezi.Ei& using a series 0E standards and a blank covering 
the range frc=n 0.05 to 4.0 mg/L zs stated in Stantid Meth- 
oc% 408 E ariti EPA Methods 330.5. Eiach day of use, the 
ca2Sxation scale or curve mzst -% verified with a blank and 
tt kzst one high (preferably at mid-range) and one low 
szxickrd (near OS just clmve 12~e IGL) representative of the 
lLYiC22r WOikLRg range. ~ICSO stx..darrd checks must agree 
s-i-Lliin i-lo% of the ori@i21 scale or 23 new calibration cume 
m-ust bs-prepared- Verification Data must be recorded and 
r&3 Lr,tzized on Cile for later i_llspction. Table I (Attach- 
riiei-L 1) contains information for some of the kits that are 
m;xioved, provrldcd the &owe--mentioned conditions are net. 

2, Do -khese qprovals include any procedural modifications 
( calibra:tiofisr etc.)? 

y’es , see ans-wei to No 1. 
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Each n;ethod (iodaetric, amperoBtricI colorimetxic or 
spcific ion electrode) has a critical pH range for the 
measumzxxmt of TRC and free chlorine. Interferences with 
the color indicators in certain matrices common to my 
wastewaters are a &mm problem; therefore, color indicators 
or wheels are not approved, and all PEI determinations must 
k made by the electrode method when applicable- 

DG samples have to be collected In the actual containers or 
czi they k transferred? 

I:& sample can be transferred, but aeration of the sapple 
Will cause volatilization and loss of the chlorineD There- 
fore, transfers and/or agitation should be kept to an also- 
h-2 tinimtun* 

wh;l"c is the mar=imm (practical) holding time for TRC? 

Thz IESX~IUIU holding the is 15 minutes whether practical or 
no-t - 

whzt are the detection l&its for the approved kits? 

The BDL will be approximately O.iilO to 0.030 mg/L depending 
on the method, sample matrix and interferences- Normally, a 
OX20 to 0.025 mg/L blank is observed just fkom the reagents 
when added to distilled water. %atrix interferences such as 
dyss wi11 cause false positive readings,;and the ampemsret- 
ric titration would be the method of choice. The detection 
l&it will vary from one kit (of the same type) to another 
anC is reagent and matrix dependent- Day-in and day-oat, 
ths sensitivity will change and t concrete detection limit 
iS hard t5 predict, Eased on eprience, a 0.020 to 0,030 
mg/L cktection lizit would be evcted for nomi WXE'P 
opc.zz,tions for the DPD kits. Aq.*rometric KIX would be 
O-010 to O-020 mg/L providgd the insment was operating 
priY.Erl ‘,r and the analyst was faxLEar with low level 
;‘:A2 ‘;'^ L I:= .s j;"it; 5 (';cr,Ows when tie/she is in tro-iibic and has a 
qx1Ft--y coixrol program in placE to help &cl;=ent problems), 
1', - ~2;tcC.t-~oi~ 1 :..,.: - l"'Li.c QL r;: 10 q-/IL is the 10~~s~ ch"Le~tion limit 
*. -7 - . - . _ -. , , ,.,isL: - .G b. 0:3saT.xi - Sxently, EPA ‘ZXSL-27 s-LgG-ested using a 
-1,, - 7 LV,:'-- _ *z-q L=; 1. &ZE~-2~,c,"lXC?t~iC tieatior: LiZthOd r L, se. us.c- . . ..- 2:. Cl ILztk\3d ,y;;s 

ll5'L bL-X!cli apL3rC3VSd tCJ OUT ~iOWie~(~"~. $Jl tk? ik;lthOds i ex#:spz;: 
..:-. - _ -~pc .-* .C - _ . , . . e'- 1- 1 5‘31'<7 ‘b' '; '--C; ~~dif~~atjeo~L-L~f *azlli< ~T-a~efSi-, c:. _ " o~~J~J~~.-~~~*;~~~J ,~ _ ^ c 23 Ti 

“7 .-- I'. r.?- .,- -1 -C-r. - _ . L- L __ .__ * , _ nezrEs.2 c-3;;. y. '- - , -‘-<', ^ , I .‘. , I . _., ~~ . .Lxl. 
m. ._. '..., . . . - ., . . .: / ,- : I '.Y -‘A,- _._ s. _- iccJ JJr ijTl -tL;,z ;jzi-- ,f ?; f..; ;-I.; --, -, - ,: ( 
.- ,. - -. ti . u ._ L' ,A/ '-2 _ /'L iY~c.~~~,~l; . mi=: size af 'L;';,ile C'~Q*~l~I-;, zad<& in -i;he 
^ .b. a ,,.:; -c-J;;1 ts- -:- -.-Tic method detezzines thz detection li;xli,t and the 
~~';l;jl-u-~io~~ - I;-‘ the low-level mei-.nod it -xas xeporreed thae 
0 - ;I,')5 & &C-J-~~n'~S (equivalent ta O-005 mq/T,) cem be 
ac ,iGy->d 



8, Do the detection 1-t-s or any other factor warrant the 
difference in price between a Each DR-100 ($200) ad an 
ampxometric titrator ($lSOO)? 

Yes, when there is a matrix interference in the coloritric 
methd that creates a false positive bias as in th2 case of 
a POTW receiving dye wastes from an tidustq- 

90 Does the convenience and/or accuracy warrant the increase in 
price ($200 to $1500) between the DR-100 and the DE;-700 or 
DR-2000? 

The resolution and sensitivity will not be tiproved to the 
extent to justify purchasing the more expensive instrument, 
The ability to conduct other tests with the DR-700 (colori- 
meter) and DR-2000 (spectrometer) would be the justification 
for purchasing the more expensive eqdpment- A calorimeter 
passes a wide band of light (20 angstroms) through the 
measuring cell while the spectrometer uses a grating or 
prism, a much more expensive process, to select a much 
narrow band of light (2-5 d.ngstioms). The smaller the band 
of light passing through the measuring cell, the less likely 
an interference from some other light absorbing species in 
the sample. The DR-100 is a calorimeter, but does not have 
interchangeable filters, The mar-z expensive equipmsnt would 
have better electronics which would equate to somewhat 
better resolution and stability. The DPD chenistry is one 
of the major limiting factors. Same way of concentrating 
the sample without loss of chlorine is n&eded to inprove the 
detection 1bit and sensitivity. 

IO. Also can you recommend brand names of portaXe pH and spe- 
cific cond-activity meters? 
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LVal.uatioli and Quality Assurance Se ztion would not recommend 
~yAiz~ati,-,g enforcement actions on values belOW O-05 Iiq/L. 

12 you have any questions, please con-izct me at FTS 250-2447. 



Ranqe hm/LI 

O-10b 

0~1-1.0 

0.2-3'.0 

1.0-6.0 

O-2-6.0 

0.2-3-O 

O-I-LO 

0.14~0 

Ranue OnsiLl 

o-3 kb 

0-3-P 

o-3 I 55 

o-3. sb 

o-3.5” 



UNITED STATES ENVlRONMENTAL PROTECTION AGENCY 

WASHINGTON, DC. 20460 

OFFCE OF 
ENFORCEMENT AND 

COMPLlr;NCE ASSURANCE 

SUBJZPI': 

FROIY: 

TO: 

Significant Non 

Brian J. NaGis, 
Srjater Enr'orcexe 

Regional b?ater 

Over the past sever&i months, we have examined how 
violations of chlorine effluent limits will fit into the neb.7 
dzfir-,i"lion of Significarir Noncompliance (SK) in the NFCZ:S 
program. There have bee5 a number OIZ different proposz:s from 
Regions and States aimed at changing the way the new definition 
adcke-zes chlorine. These proposals were discussed at the June 
26, 1996, Kegional Znforcement Branch Chiefs' conference call and 
ir, subsequent corrmur,ici;zions with various Regions- 

Szsed on these discussions, there appears to be RC zenerail 
consensus at this time oz any proposal to modify the SK 
definition for chlorine. Therefore, I believe it is i,-. the best 
iPtFr^-3st v-u of the water prcqrzlm to allow the new definitlzn to be 
klly implezznted zccordlzg tc the schedule approved by Assistant 
A&zk-il.str~~oo SLeven lie ,yxax on September 21, 1995. 2.5 x’s gaLi12 
more experience in addressing chlorine violations u;lder ;i-,e Ned 
A <. LA.CTJzLLiofi, ws can tieter7.i ne whether there should be z different 
-. +- ,- v --( - cd .J L-J __ b a. ch 1 A c 
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adzficiencies in operation and maintenance. The issue for 
chlorine is whether these violations could be considered an 
isolated event where the appropriate response would not routinely 
rise to the level of a formal action. In the near term, I 
suggest that when this conclusion is reached for an individual 
situation, the Regions should manually remove the SNC flag in the 
automated tracking system. 

I remain open to additional discussions on chlorine SNC and 
believe that your expe riaxe in implementing the new defitition 
for chlorine SNC viol- L &xxx will be important for our subsequent 
discussions. If there axe questions regarding the chlorine SNC 
issue, please call me at (202) 564-2240 or Richard Lawrence at 
(202) 564-3511. 

cc: Fred Stiehl 
Carol Galloway 


